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VIRTUAL KEYBOARD 



BACKGROUND OF THE INVENTION 



The present invention relates to an input device 
and more particularly to a keyboard displayed on a 
display screen, which keyboard is hereinafter referred 
to as virtual keyboard. 

On a conventional keyboard, one may input a capital 
character (alphabet) by pushing down on a Shift-key 
first and then keeping the shift key in the pushed 

fl state, pushing and releasing a desired character key. 

if; After this, one releases the shift key. 

On the other hand, a virtual keyboard works for 
determining a character key of a keyboard presented on 
a display screen by comparing position information 
received from an output of a transparent pressure 
( touch ) -sens i t i ve panel disposed on the display screen 
with position information of keys of the keyboard 
presented on the display screen and outputting a 
character indicated on a corresponding character key. 

Accordingly, on the virtual keyboard, any small 
character (alphabet) is input by pushing a 
corresponding key of the keyboard indicated on the 
display screen and any capital character is input in a 
shift mode, namely, by pushing a shift key first and a 
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corresponding character key next. In practice of 
inputting a capital character (e.g., "I"), one must 
push and release the shift key to change over the input 
mode to Capital input mode, must push and release the 
key <I> to input the character "I" and, then, must 
push and release the shift key again to release the 
Capital input mode. 

On the above-described virtual keyboard, however, 
the number of push-and-re 1 ease operations is larger 
ip than by one on the conventional keyboard. This is 

O inconvenient and unpleasant for those who have been 

iffl familiar to the conventional keyboard. 

'• ir t~ 
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SUMMARY OF THE INVENTION 
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ly Main object of the present invention is to provide 

a virtual keyboard which can be used like a 
conventional keyboard, allowing a user natural 
inputting operation with a reduced operation load. 

A virtual keyboard according to the present 
invention is featured in that it is composed of a 
display means for displaying a keyboard, a transparent 
pr e s sure ( touch ) -sens i t i ve panel disposed on the display 
means and a processing means for receiving information 
of positions detected and sent in a time sequence from 
the pressure ( touch ) -sens i t ive panel when a combination 
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of a general key and a special key in the keyboard is 
pushed at a time, identifying a position of the pushed 
general key according to the received position 
information and outputting a code corresponding to the 
pushed combination of the special key and the general 
key . 

Another virtual keyboard according to the present 
invention has the same construction as the above- 
mentioned virtual keyboard and is further featured in 
Q that one of the received position information is a 

O middle position between the pushed positions being 

selected as a furthest position from the special key in 
the information of positions detected in a time 
^ sequence and the position of the general key is 

iH= determined by doubling a distance from the special key 

W to the furthest position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a structure of a pressure-sensitive 
pane 1 . 

Fig. 2A shows an equivalent circuit for detecting a 

position in the X-axis direction when a push is made at 
one point on a pressure-sensitive panel. 

Fig. 2B shows an equivalent circuit for detecting a 

position in the Y-axis direction when a push is made at 
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one point on a pressure — sens it ive panel. 

Fig. 3 shows an equivalent circuit for detecting a 
position in the X— axis direction when two points on a 
pressure — sens it ive panel are pushed at a time. 

Fig. 4 shows a basic construction of an embodiment 
of the present invention. 

Fig. 5 is a view for explaining an input processing 
action of an embodiment of the present invention. 

Fig. 6 is a flow chart depicting the operation of 
an embodiment of the present invention. 

Fig. 7 is illustrative of an aspect of the present 
invention when it is applied to a portable type 
information terminal. 



iM= PREFERRED EMBODIMENTS OF THE INVENTION 

ti s s 

B A pr e s sure ( touch ) -sens i t ive panel used in a virtual 

keyboard of the present invention is similar in 
structure to a prior art pr e ssu r e— sens i t i ve panel and 
will be first and briefly described below: 

Fig. 1 shows, by way of example, a film resistance 
type analog pressure— sens i t ive panel which comprises a 
large number, from several hundreds to several 
thousands, of transparent resistance wires 10 densely 
arranged along the X-axis and Y— axis thereof 
respectively and two pair of electrodes 11 for 
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generating an output when any area of the pressure- 
sensitive touch panel is pushed down there on. 

Referring to Fig. 2, the operation principle of the 
pressure-sensitive panel is described below: 

When a pressure was applied to a point 20 on the 
pressure— sens i t ive panel, two resistance wires in the 
X-direction and Y-direction conduct at the point 20 as 
shown in Fig. 2A. At this time, a voltage VO is applied 
across terminal electrode pair in the X-axis 
O direction, so an output of V0vRX2/ ( RX1+RX2 ) is 

O obtained across terminal electrode pair at both ends of 

pi the wire in the Y-axis direction. The output value 

51 corresponding to a divided resistance is amplified to 

determine a position of the point 20 in the X-axis 
direction. Similarly, a position of the point 20 in the 

!! - 

W Y-axis direction is determined by applying a voltage 

iffl VO across terminal electrode pair in the direction Y as 

shown in Fig. 2B . Usually, the pres sure— sens i t i ve panel 
conducts sampling of position values of a point pushed 
down on in the X-direction and Y-direction by 
momentarily changing the state of Fig. 2A to the state 
of Fig. 2B and reverse. 

Fig. 3 shows the pre s sure— sens i t ive panel when 
detecting positions of two points pushed down thereon 
in the X-axis direction. As shown in Fig. 3, a voltage 
obtained across electrodes in the Y-axis direction is 



-5- 



an average output of two pushed points, which 
corresponds to a substantially middle position between 
the two pushed points in the X-axis direction. 
Similarly, an output corresponding to a substantially 
middle position between the two pushed points in the Y— 
axis direction can be obtained. The present invention 
is intended to enable a virtual keyboard to be operated 
easily like a conventional keyboard, utilizing the 
above— ment i oned unique characteristic of the pressure— 
;f=^ sensitive panel that outputs a substantially middle 

g position between two points pushed down thereon. 

i-J Fig. 4 shows a basic construction of a virtual 

m keyboard embodying the present invention. This 

embodiment comprises a 1 iquid— crystal display (LCD) 1, 

•CSS- 

iUi: a keyboard image 2 displayed on the liquid-crystal 

ly display 1, a transparent pr e s sure— s ens i t ive panel 3 

superimposed on the liquid-crystal display 1 to detect 
which key position or combination of key positions of 
the keyboard image 2 are pushed, and a computing 
portion 4 for controlling the liquid-crystal display 1 
connected thereto and the pressure-sensitive panel 3 
connected thereto and determining, when two positions 
on the keyboard image 2 are pushed down on at the same 
time, and specifying the key to be output by performing 
calculating operations -to be described later. The 
keyboard image 2 is identical to that of a conventional 
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keyboard and has alphabetical character keys each of 
which carries thereon a small and a capital character 
as shown in an enlarged view in Fig. 4. The pressure- 
sensitive panel 3 is the be f o r e — desc r ibed type 
pressure— sens i t ive panel. 

The computing portion 4 holds coordinate areas 
corresponding to areas of respective keys of the 
keyboard image 2 in a coordinate system of the 
pressure— sens i t ive panel. Namely, the computing 

portion 4 has a memory (not shown) in which 

coordinate data of respective unit areas (keys of the 
keyboard image 2) in the coordinate pressure-sensitive 
panel and codes corresponding to said coordinate data. 
When any key of the keyboard image 2 was pushed, the 
computing portion 4 detects the pushed position by 
sampling outputs of the pre s sure— sens i t ive panel 3, 
identifies the pushed key by comparing the detected 
position with stored coordinate data and generates the 
corresponding code. 

Referring to Fig. 5, the operation of a virtual 
keyboard according to the present invention will be 
described bellow: 

In Fig. 5, there is shown ANK (alphabetical 
character and numeral etc.) key 51 of the keyboard 
image 2 that is hereinafter referred to as a general 
key. When any general key was pushed down on, the 



computing portion 4 conducts the above— men t i oned 
operations and generates a corresponding code. In 
practice, a user can input, e.g., a small alphabetical 
letter " i '* by pushing down on a general key 51 
indicated with a letter " i '* . In this case, the small 
letter "i" is generated as far as the detected position 
lies within a coordinate area of the general key 51. 
This operation is the same as that of the conventional 
keyboard . 

The operation of the virtual keyboard when detected 
that a general key and a special key (e.g., a shift- 
key, control-key or front-key) are pushed at a time is 
as foil ows : 

When a user wants to input a capital alphabetical 
letter, e.g., "I", he or she pushes a special (<shift>) 
key 52 and pushes, keeping the shift key as pushed, a 
general (<I>) key 51 (the same key used for inputting 
a small letter "i"). In this instance, the computing 
portion 4 detects that two keys were pushed at a time, 
specifies the position of the pushed general key 51 by 
conducting processing operations (to be described 
later), judges that the capital letter "I" was input in 
this case, and generates a corresponding code. The 
computing portion 4, of course, has in its memory 
coordinate-data of areas of two simultaneously pushed 
keys and corresponding codes. 



In this case, a user pushes a position 53 in a 
coordinate area of the special (<shift>) key 52 and, 
keeping the special key in the pushed state, pushes a 
position 54 in a coordinate area of the general 
character <i> key 51, then releases the push from the 
position 54 (general key 51) and the position 53 
(special key 52). Output of the pressure-sensitive 
panel is sampled at a frequency of 100 to 200 times per 
second. Consequently, information of the detected 
positions represents a trace 56 which starts from a 
position 53, reaches a position 55 being a middle point 
between the start position 53 and the pos it ion 54 and 
returns therefrom to the start position 53. The 
position 53 is fixed by the coordinate (XI, Yl ) and the 
position 55 is fixed by the coordinate (X2, Y2 ) . The 
computing portion 4 detects these coordinates and 
calculates the coordinate ( Xn , Yn ) of the pos i t i on 54 
according to the following equations: 

Xn = 2X2 - XI 

Yn = 2Y2 - Yl 

Namely, it is determined that the capital letter "I" 
was input, if the calculated coordinate (Xn, Yn) is 
within a coordinate area of a general key 51. 

Thus, pushing a special key first and a general key 
next generates a trace of pushed positions, which 
starts from a coordinate area of the special key, turns 



at a certain point and terminates in the same 
coordinate area of the same special key. Consequently, 
the position of the general key pushed together with 
the special key can be determined by calculating a 
doubled vector from the start point to the turning 
point (a middle position between pushed positions). The 
inputting operation can be thus performed just like on 
the conventional keyboard. The display means may 
display character corresponding to a code generated. 

Referring to Fig, 6, the inputting operation of the 
virtual keyboard is described as follows: 

A pushed position is detected first from the output 
of the pressure— sens i t ive panel (Step 1). Next, the 
detected position is judged whether it lies within an 
area of general keys. If so, a corresponding character 
is generated (Step 2 and 3). 

The detected position being outside the area of 
general keys is further checked whether it lies within 
an area of special keys (Step 4). Nothing is done if 
the position is outside the area of the special keys 
(Step 5). If the detected position exists within the 
area of special keys, a trace of subsequently outputted 
position information (in the unstable state) is 
calculated and a turning point of the trace (a middle 
position between the pushed positions, in a sense) is 
determined (Step 6). In this embodiment, a furthest of 




subsequently detected points from the starting point is 
detected as the turning point. 

A segment from the start point to the turning point 
i s doub led to dete rmine a co r responding pos ition (Step 
7) and a character code corresponding to the general 
key of the determined position is generated in the 
shift mode (capital input mode) (Step 8). 

Fig. 7 shows another embodiment of the present 
invention, whi ch i s app lied in a keyboard 1 ess po r t ab 1 e 
type inf ormat ion terminal . A 1 iqu id— crystal display 1 , 
a pres sure— sens i t ive panel and a computing portion 4 
are all built in a single solid body. This device is 
similar to the embodiment described with reference to 
Fig. 4, excepting that the liquid-crystal display 1 can 
display thereon characters input through a keyboard 



^UJ image 2 presented thereon 



Although the foregoing embodiments of the present 
invention have alphabetical keys, it is also possible 
to apply the present invention to a keyboard can 
generate plural kinds of characters from each of the 
general keys by using it in combination with a special 
key . 

According to the present invention, it is possible 
to provide a virtual keyboard which can work just like 
a conventional keyboard, allowing a user to naturally 
conduct input operations with a minimized operation 
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